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Background:  Complex congenital heart disease, particularly defects that are corrected by creating intracardiac tunnels or baffles, can be 
difficult to visualize by conventional cardiac imaging. Three-dimensional (3D) printed heart models based on imaging data can delineate 
complex anatomy and guide surgical planning. 
case:  A male fetus was diagnosed prenatally with a double-outlet right ventricle, with the aorta to the right of pulmonary artery (PA) and 
a ventricular septal defect (VSD) that was remote from both outflows. Postnatal echocardiograms suggested that a full biventricular repair, 
connecting each ventricle to its respective outflow, might result in outflow tract obstruction. However, a palliative PA banding procedure 
would result in cyanosis and necessitate a multistage repair.
decision Making:  A low-radiation-dose ECG-gated computed tomography (CT) angiogram was used to generate a plastic 3D heart 
model. The model demonstrated that a direct tunnel from the left ventricle to the aorta could be constructed through the posterior VSD 
after performing an arterial switch operation. The neonate underwent full repair based on this presurgical plan. The accuracy of the model 
was confirmed intraoperatively. The baby recovered quickly; postsurgical echocardiograms demonstrated unobstructed outflows and good 
cardiac function.
conclusion:  Patient-specific 3D printed heart models can help delineate complex intracardiac defects and successfully guide surgical 
repairs.
 
